Fenn, M. A., et al. (1999), Ozone and aerosol distributions and air mass characteristics over the South Pacific during the burning season, J. Geophys. Res., 104(D13), 16197-16212, doi: 10.1029 Abstract. In situ and laser remote measurements of gases and aerosols were made with airborne instrumentation to establish a baseline chemical signature of the atmosphere above the South Pacific Ocean during the NASA Global Tropospheric Experiment (GTE)/Pacific Exploratory Mission-Tropics A (PEM-Tropics A) conducted in August-October 1996. This paper discusses general characteristics of the air masses encountered during this experiment using an airborne lidar system for measurements of the large-scale variations in ozone (0 3 ) and aerosol distributions across the troposphere, calculated potential vorticity (PV) from the European Centre for MediumRange Weather Forecasting (ECMWF), and in situ measurements for comprehensive air mass composition. Between 8øS and 52øS, biomass burning plumes containing elevated levels of 0 3, over 100 ppbv, were frequently encountered by the aircraft at altitudes ranging from 2 to 9 kin. Air with elevated 0 3 was also observed remotely up to the tropopause, and these air masses were observed to have no enhanced aerosol loading. Frequently, these air masses had some enhanced PV associated with them, but not enough to explain the observed 0 3 levels. A relationship between PV and 0 3 was developed from cases of clearly defined 03 from stratospheric origin, and this relationship was used to estimate the stratospheric contribution to the air masses containing elevated 0 3 in the troposphere. The frequency of observation of the different air mass types and their average chemical composition is discussed in this paper.
Introduction mission was to investigate the atmospheric chemistry of 0 3 and its precursors in this photochemically and radiatively important
The Pacific Exploratory Mission-Tropics A (PEM-Tropics A) region. To that end, two aircraft were deployed during PEMmission is the third in a series of Global Tropospheric Experiment Tropics A, NASA's DC-8 and P-3B, with instrumentation to The atmospheric scattering ratio (aerosol plus molecular scattering divided by molecular scattering) measurements were derived from the range-corrected lidar signal at the -600-nm lidar wavelength using a modeled molecular scattering profile based on molecular density information from ECMWF normalized to an aerosol-free region along the lidar profile [see, e.g., Collis and Russell, 1976] . The atmospheric scattering ratio profile is not corrected for attenuation by the aerosols. The resolution of the atmospheric scattering ratio measurements is defined by the vertical averaging interval of 60 m, and the horizontal averaging interval of 2 s or -470 m. The accuracy and precision of the atmospheric scattering ratio (1 plus aerosol scattering ratio) measurements with low aerosol extinction at'-600 nm are estimated to be better than 10%. Detailed characteristics of the current airborne DIAL system and the 03 DIAL technique are given by Browell [1989 Since this is a tropospheric investigation, the DIAL data collected above the tropopause are removed from inclusion in this study. The method for determining tropopause height from the DIAL 03 data is described by Browell Since an equivalent in situ measurement of atmospheric backscattering is not available on the DC-8, we do not attempt to interpolate the atmospheric scattering measurements across the altitude gap around the aircraft, nor do we attempt to correct for highly attenuated regions on the far side of clouds. 
Geographic Distribution of Air Masses
The study region was divided geographically to investigate variations in the frequency of occurrence of the various air mass types (Figure 1) . Table 2 Aerosol-laden plumes, identified as mainly HPLU, occurred mostly below 9 km, and as far south as 52øS. They were identified only in the WPML and WPHL regions where they make up 13 and 11%, respectively, of the air from 1-9 km. These regions of the study area were most directly affected by air in recent contact with land. Aerosol loading in these plumes was high since they had been advected directly from the biomass burning regions with little or no washout from cloud convection.
The frequency of observation of the different air mass types As a result, the number of in situ cases available for chemical characterization increased by a factor of at least 3 for most of the categories compared to PEM-West A. Although BPLU was identified remotely by the DIAL system, in situ measurements are not available for this air mass type due to its limited spatial extent. Table 3 gives a summary of the combined chemical signatures of each of the air mass types based on the in situ sampled cases. Details about the locations of the in situ samples included in these averages can be found at the GTE web site. Note that the 7Be:O 3 was higher in CON/CP than in REF. 
